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. INTRODUCTION

Appalachian Technical Services, Inc. was contracted by Red River Coal
Company, Inc to conduct ongoing semi-annual (spring and fall) aquatic monitoring at six
sites near Roaring Fork in Wise County, Virginia. This report represents the fall 2012
aquatic biological assessments of six sample sites. The permit boundary and sample

site locations are shown on the attached topographical map in Figure 1.

Il METHODS

General locations of all sample sites were selected by a Virginia DMLR biologist.
However, the exact site locations may have been relocated by ATS senior biologists
due to site conditions (i.e. low flow, lack of riffle habitat, etc.) and accessibility. Aquatic
sampling site BRFK-1 was located on Roaring Fork approximately 50 m upstream of the
confluence with Stidham Fork (37.01201; 82.72937). Aquatic sampling site BRFK-2
was located on Roaring Fork approximately 400 m upstream of sample site BFRK-3
(37.00596; 82.72571). Aquatic sampling site BRFK-3 was located on Roaring Fork
approximately 50 m upstream of the confluence to Pine Branch (37.00011; 82.72237).
Aquatic sampling site BRFK-4 was located southeast of the permit on Roaring Fork
approximately 450 m downstream of a series of sediment ponds (39.98557; 82.72422).
Aquatic sampling site BCPT-1 was southeast of the permit and located on Canepatch
Creek approximately 100 m downstream of the confluence to Sargent Hollow
(36.95584; 82.71094). Aquatic sampling site BPR-1 was located to the east of the
permit boundary in the upper headwaters of the Powell River approximately 50 m
upstream of Red River Coal Company’s haulroad (37.01277; 82.69608).

Data collections for the aquatic monitoring consisting of habitat data,
macroinvertebrates, grab sample and physiochemical water quality data were collected
on 04 September 2012 by ATS Biological Technicians James Breeding and Brian

Bledsoe.
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A. Habitat Assessments

Rapid Bioassessment Protocol (RBP) high gradient data sheets were used to
assess the habitat for each stream. The RBP sheets score each site’s habitat based on
10 criteria with 1 - 20 possible points each (for a max total of 200). Based on the 2008
Methods for Assessing Biological Integrity of Surface Waters in Kentucky, Revision 3
(KDOW 2008), stream habitat in the central Appalachians Ecoregion is considered not
supporting its designated use if the total score is less than or equal to 116 total points.
Habitat must score 117 — 159 to achieve a partially supporting criterion. To qualify as
fully supporting habitat, it must score at least 160 total points. Copies of the stream

habitat data sheets are attached in Appendix A.

B. Aquatic Macroinvertebrates
Macroinvertebrates were collected using the single habitat approach as
described in sections 7.1.1 and 7.3.1 of the Rapid Bioassessment Protocols for Use in
Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates and Fish,

Second Edition (Barbour et al. 1999).

Macroinvertebrates were collected by agitating a riffle area of 0.25 meters in front
of a standard size (500 ®m mesh) kicknet. This process was repeated eight times to
achieve 2 square meters of sample area. Upon collection, samples from each site were
placed in individual containers of 95% ethyl alcohol, labeled, and returned to the lab.

Subsampling procedures followed methods within Appalachian Technical
Services, Inc.’s Virginia Department of Environmental Quality approved Quality
Assurance Project Plan for Biological Monitoring, 2010 and resulted in the identification
of approximately 110 (x10%) individuals. All macroinvertebrates were identified by a
North American Benthological Society certified taxonomist to family level with the

exception of Chironomidae and Oligochaeta.

Macroinvertebrate metrics were calculated based on the methods included in A

Stream Condition Index for Virginia Non-Coastal Streams (Tetra Tech, Inc. 2003). ATS



biologists used the Ecological Data Application System (EDAS) to statistically rarify the
samples to 110 organisms and calculate VSCI scores. The VSCI is used to compare
streams to reference conditions to evaluate a streams current health. A stream must
score a 61 or above to qualify as acceptable water quality. In order to calculate the
VSCI the following metrics were calculated from the family level aquatic
macroinvertebrate data: Taxa richness; Ephemeroptera, Plecoptera, Trichoptera (EPT)
Index; Percent Ephemeroptera; Percent Plecoptera + Trichoptera (less
Hydropsychidae); Percent Scrapers; Percent Chironomidae; Percent of top two
dominant families; and Family Biotic Index (FBI). Tables with the macroinvertebrate

data are attached in Appendix B.

C. Physiochemical Water Data
Prior to any field data collections, all handheld meters were calibrated. Four
water quality parameters (specific conductance, dissolved oxygen, pH, and
temperature) were analyzed using a handheld meter (YSI Pro Plus). Upon return to the
lab all meters received a post-calibration check to ensure validity of all measurements

recorded.

In addition to handheld meters, a surface water grab sample was collected at
each sample site and delivered to Environmental Monitoring Inc. for analysis.
Parameters analyzed were Acidity, Alkalinity (Bicarbonate), Alkalinity (Carbonate), Total
Alkalinity, Hardness, Total Iron, Total Manganese, Nitrate, Nitrite, Total Cyanide, Total
Dissolved Solids, Total Phenols, Total Suspended Solids, Total Boron, Total
Magnesium, Total Aluminum, Total Antimony, Total Arsenic, Total Barium, Total
Beryllium, Total Cadmium, Total Chromium, Total Cobalt, Total Copper, Total Lead,
Total Nickel, Total Selenium, Total Silver, Total Thallium, Total Zinc, Total Mercury,
Chloride, Sulfate, and Dissolved Organic Carbon. Grab sample analysis data can be

found in Appendix C.



M. RESULTS
A. Habitat Assessments

The stream habitat at BRFK-1 scored 132 of 200 (Appendix A), indicating the
habitat is partially supporting its designated use. The stream was approximately 18 feet
wide and characterized mostly by a series of riffles and runs (Figures 2 and 3). Flow
occupied >75% of the stream channel. Embeddedness was suboptimal with
approximately 25 to 50% of the substrate particles surrounded by fine sediment. The
water was clear but there was moderate deposition of sediment within the streambed.

The stream banks were moderately stable and with good riparian zones.

The stream habitat at BRFK-2 scored 127 of 200 (Appendix A), indicating the
habitat is partially supporting its designated use. The stream was approximately 18 feet
wide and characterized mostly by a series of riffles and runs (Figures 4 and 5). Flow
occupied >75% of the stream channel. Embeddedness was suboptimal with 25 to 50%
of the substrate particles surrounded by fine sediment. The water was clear but there
was moderate deposition of sediment within the streambed. The stream banks were

moderately stable but the right bank had a narrow riparian zone.

The stream habitat at BRFK-3 scored 130 of 200 (Appendix A), indicating the
habitat is partially supporting its designated use. The stream was approximately 18 feet
wide and characterized mostly by a series of riffles and runs (Figures 6 and 7). Flow
occupied >75% of the stream channel. Embeddedness was suboptimal with 25 to 50%
of the substrate particles surrounded by fine sediment. The coloration of the water was
clear and there was evidence of slight siltation within the streambed. The stream banks

were moderately stable but the right bank had a narrow riparian zone.

The stream habitat at BRFK-4 scored 132 of 200 (Appendix A), indicating the
habitat is partially supporting its designated use. The stream was approximately 18 feet
wide and characterized mostly by a series of riffles and runs (Figures 8 and 9). Flow
occupied >75% of the stream channel. Embeddedness was suboptimal with

approximately 25 to 50% of the substrate particles surrounded by fine sediment. The



coloration of the water was clear but there was evidence of moderate sedimentation
within the streambed. Both stream banks had suboptimal vegetation and good riparian

Zones.

The stream habitat at BCPT-1 scored 124 of 200 (Appendix A), indicating the
habitat is partially supporting its designated use. The stream was approximately 12 feet
wide and characterized mostly by a series of riffles and runs (Figures 10 and 11). Flow
occupied >75% of the stream channel. Embeddedness was suboptimal with 25 to 50%
of the substrate particles surrounded by fine sediment. The coloration of the water was
clear but there was evidence of moderate sedimentation within the streambed. The

stream banks were moderately unstable and with good riparian zones.

The stream habitat at BPR-1 scored 131 of 200 (Appendix A), indicating the
habitat is partially supporting its designated use. The stream was approximately 4 feet
wide and characterized mostly by a series of runs and riffles (Figures 12 and 13). Flow
occupied >75% of the stream channel. Embeddedness was suboptimal with
approximately 25 to 50% of the substrate particles surrounded by fine sediment. The
coloration of the water was clear but there was evidence of moderate deposition of
sediment within the streambed. The stream banks were unstable but with good riparian

areas.

B. Macroinvertebrates
Sample site BPR-1 had the highest Taxa Richness (Tables 1 and 2). Sample
site BRFK-1 had the lowest Taxa Richness (Tables 1 and 2). Sample site BPR-1 had
the lowest FBI score (3.03), indicating excellent water quality with organic pollution
unlikely (Table 2). FBI scores for the six sample sites indicated fairly poor (5.95) to
excellent (3.03) water quality (Table 2). VSCI scores for the six aquatic sample sites
ranged from a low of 23.61 (BRFK-1) to a high of 55.16 (BPR-1) (Table 2).
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Figure 3: BRFK-1 downstream view



BRFK-2 upstream view

Figure 4

BRFK-2 downstream view
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Figure 7: BRFK-3 downstream view
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Figure 8: BRFK-4 upstream view

Figure 9: BRFK-4 downstream view



Figure 11: BCPT-1 downstream view
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Benthic Macroinvertebrate Field Data Sheet (front)
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ca-bb!e provides sediment,
_ diversily of niche space : -
SGORE 20 19 6 17 16 15 @413 22 11 10 8 B 7 6 5 4 3 2 1
Poor

3. VelocltylDepth Oplimal Suboptimal Marginal
Regime CoverAll four Only3ofthe 4regimes  Only 2 of tha 4 habjtat Domlnatéd by
veloctlyldoplh reglmes  present (if faskshallows  reglmes present (if fast-  veolcllyldeplh reglma
present (slow-deep; Is missig, scoré lower  shallow or sloyshalfove  (usually stove-deep),
slovw-shallow, fastdeep, thanlfmissing other are missing, score low),
fast-shallow}. SlowIs tegimes).
<0.3 mfs, daep s 50,5 o
SCORE 20 19 18 17 16 45 14 13 12 11 {Q/'8 8 7 &

E 4 3 2 1



5

3
S
7

o

Optimal
Little or no enlargement
of Islands or point bars
and less than 8% (<26%
for l;ovgradient
's"(reams) of the hottom
affecled by sedimerit
deposltion.

4. Sediraent
Deposltion

SCORE

20 t9 18 17 18§

nls.

Oplimal

Water reaches hase of
both lovier banks, and
minlmal amount of
channel substraig Is

5, Ghannel Flow
Status

- exposed.
. SCORE 20 19 18 47 1s
6. Channgl Alteratlon Optimal

Channelization or
dredging absent or
minlmal; slream with
normaf pat{er,

20 19 18 11 16
Oplimal
Occurrence of riffles
relatively frequent rallo
of distance biw, riifled
divided hy width 6F the
slreatn <71 *genérilly 5
fo 7}: varlely of hahitats
Efkey. In streamis’ where
rififes aré tontinuous,
placement of biulders
oroiher large, natural
obstruct(on Is lmportant

SCORE 20 19 18 17 16

8. Bank Stabllity Optimal

(score each hank) Banks slable; evidence
of eroston or bank

failure absent ar

mlnlmal hltfepo(entm!

forfu(ure problems, <
5% of harik affecled,

SCORERB 10 3
SCORELB 10 3
9. Vegetative Optimal
Protection (score each More than 90%

bank)

SGORE
7. Frequency of Riffles
{or hends)

vege!a([on, -incltiding
frees, understory
shiubs, or nonivoody
macrophyles, Yegefative
dxsrupllan Ihrough
grazing of mowing
minimal or Hof evident;
almost ajl plants
alfowed to qrovs
nidturally.

10 8

0 9

-Oplimal

WIdth of riparfan zone
>18 tv; human aclivities
(i.6, paiking Tols,
roadbasds, clear cu(s.
lavins, or crops) have
notimpacted Zong,

SCORERB 1o
SCORELB 10 9

SCORERB

SGORE LB
10. Riparian
Vegetative Zone Width
{score each bank}

Suhoplimal

Somie new increasa In
bar formation, mostly
from gravél, sand or
fine sediment. 5-30% (20-
50% for low-gradlent) of
the hollom dffected;
slight deposlliont In
pools.

15 14 13 42 11

Suboptimat
Water fills ¥75% of the
avallable channel; or
25% of channel
subslra(e Is'exposed,

V14 13 12 At

Suboptimal
Somo channelizallon
present, usually In areas
of bridge ebulements;
evidence of past
channelizalion, 1, &,
dredgling, {grealer (han
pastz0yr) may be
present, bt recent
channehzahon Is pot
present
i5 b1 12

SubopUmal
Ogcurrence of rifilés
Infrequent; distainca
htw. riffles divided hy
the wildth of the streaim
Is btw, T {015,

{1

15 14 13 @ 11

Subophmal
tladsralely stable;
Infrequent, small areas
of eroslon mosily”
hiealed over, 530% of
banlc I reach has areas
of crosron

Suboptimal
70-90% ofs(r

not ah’ectmg fullplant
growth potentlal fo any
great extent; more thar
one-half of the patential
p!antslubble helght
remalning.

: 96
Subopumal
Width of rlparian zorie
12-18 ma; human acllvites

have Impacled zone
only mlndmally,

& 71
@7

Marglnal
Moderate deposition of
new gravel, sand or {ine
sediment-oniold dnid
new bars; 30-50% {50+
80% for low-yradlent) of

108\8 7 6

Marginal
Waler {ills 25-75% of the
avallable chanael,
and/or riffle subslrates
are nosily exposed.

10 9 8 7 6

Marglnal
Channelizalion may he
exlensive; embankmenis
or shoring sfruc(ures
present on holh banks;
and 40 - 80% of sfream
reach channelized and
disrypted.

10 ¢ 8 7 G

Marginal
Occasfonal iiffle or
bend; holfot coptours
pmvlde sdome habnal,
distance’ biw. ilfflés
divided by thé Wwidth of
the strgam Is hiw, 15 {o
25,

0 8 8 7 &8

Marglnal
Moderately unsfable, 30+
60% of bank in reach
has’ areas of eroslon;
high erbsion potential
dadng ﬂoods‘

54 3
5 4 3

Marglna!

50 70% of the sfream
bank surfaces covered
byvegetauon, .
disrdptiofi: ob ous;
palches of bare sol[ or
clasely cropped
végelalion cominoii;
less thén one- _half of the
patenhal plantsuthhle
frelght rémalning.

5 4 a
5 4 3
Marglnat

Width of riparlanzone
6-12 m; human aetiviteld
have mpacied zone a
greal deal,

o oy

Poor
Heavy deposits of fina
mateclal, Increased bar
development; iote thai
50% (80% fdr [ow-
gradieiif) of the boltom
changing frequentry,
poals almost ahsent

5 4 3 2 1

Poor’
Very litde water I
channel and mos(ly
present as slandlng
pools.

5 4 3 2 i

Poor
Hariks shoved with
gablof or cement over
80% of the siream reach
channelized and
d!srup(ed Insfream
habltat greally altéred or
removed entirely.

5 4 3 2 1

"Poor
Generally all flat waler
or shallow lffles: poor
habltat distance btw:
tifiles dividied by tho
wldth of thie stredni Is a
ration of >25%.

5 4 3 2 1
Poor

Unstahle; many eroded
areas “raw" areas

2 1 @
2.1 0
Poor

Less than 50% of the
s(ream bénk sufaces

covered byvegetahcn,
lorioF stream

.taﬁon 15 very

hlgh' il
heen removed 65 cm

of less in average

slibhle helght.
2 1 0

Z 1 0

- Poor

V{idth If ripatian zona
<6 m; {llie of no
riparlan vegetation due
to human activities.

[t

Gl

=
I

0 SCORE

NN




Benthic Macroinvertebrate Field Dafa Sheef (front)
Land Use

Stallon 1D; 199 .01-BREKZ  Ecoreglon: ,
Fleld Team! SER BwWD SurveyReason: _ Ries, oni Fowing, Start Time: 2:10
‘ N . §
StreamName:  Roowwno, Forld  Location: Adinrent 4oy W) Finish Time: e
road

Date: Qrgrse Latjtude: S &8¢ Longltude; BL. 72577
Stream Physicochemical
Instrument ID number: VS &80 pH: 2.0 i
Temperatuce: _ 2.5 Ga Conduc(lw(y {R2%  uSlom
Dissolved Oxygen: g 98 mgll Did lrislrurment pass all post-calibration checks? Y@

1f NO - wihich parameter(s) falled and action Y HEOWT == .38

Beﬁthfc Macrolnvertebrate Collgetion %

{Logs, plants, ele)

Single Habltab

{riitsle}

Wulti Habltat

Methad iisad {clrcle one)
Riffle Quality  (clrela one} Gootf Foor None .
Habltats sampled  (clrcle one) } Banks Vegelahon Area Sampled  (sq.m.):
#]abs
Weather Observations
Gurrent Weather  (cflo ong) Rain/Snow Fodgy
Recent precipifation {clrcle ong) Raln Storms Other - e ey
Stiream flow (clrcle ono) Abave Normal Flood
\]
A WATERSHED LOCAL WATERSHED FEATUREES:;
e
Strearm Widil 5% fi redomlnant Surroundma Land Use: -
RangsofDepth _f. & fi & Surface Muung 6 Construction @ Forest
Average Vcloc|ty fi/s @ Decp Mining 8 Commiereial L] Pasture/Grazmg
Dtscharge ey ®oinwells 8 Industrial ¢ SrIvrcul(ure
" Est. Reach Length 6 Land Disposal 0 Row Crops g Urban Ruuoff/Storm Sewers
B Dams @ Bridge Abutmen(s 9 Diy @Pooled 6 Low & Normal @Percnmal [+ Intcmu((cnl
. 0 Island 8 Waterfalls BHigh 8 Very Rapid or Torrential b Ephemeral 0 Seeps
.0 Other - o
- Riparian Vegetation: Do, Tree/Shrub Taxg Cunopy Cover *“Channel Alterations;
Daomindle Type: Qg%? for BFully Shadcd (75-100%) 8 Dredghig
8Trees 9 Shrubs <. yemore e ParuallyS[ndCd (50:75%) 9 Channelization
8Grosses ® Herbnceous Heyni Q;& © Partially Exposed (25-50%) (6Full 6Pactiat)
Number of slrata_<7 %mefw @®Fully Exposed (0-25%)
Substrate OEst, 0F.C. Riffle 55 % Run_ /.S % Pool O %
o HighGradient Habltat Data Sheet '

Optilmal
1, Eplfaunal
StbstratefAvallable  favorable for epifaisna
Cover coloiilzalion and fish gover;

mix oanags,subrheré'ed
logs tideteutianks, Goblsla
or elher stalfs batritat and at

slagata nflovfull ca[on!zatlon

polential (L&, logslsnags thal
ace'not nevs fall and pot
fraflsent).r
_ SCORE 20 19 18 {7 8
2, Embeddadnéss Optimul
Gravel, cohlile, and
houlder parlicles ara 0-
25% surcounded by fing
sediment. Layering of
cabble provides
diverslly of niche space,
20 19 18 17 16
Optimal
CovarAll four
veloctly/depth regimes
present (slow-tleep,
slow-shallow, fast-deep,
fast-shallow). Slow Is
<0.3 mfs, daepls 50.5
SGORE 20 19 418 17 16

» SCORE
3. Vélodlty/Depth
Regime

Suboptlmat

Greler lhenT0% of stibsleale  40-70% mls of slable habltal;

wal edifed For fu](

colontzation patentlal;
adequafe habfial for
malnlenaﬁca of pop

substate In the Torm ufnew

“fall, but ief yét prspared (or
cohnzatlon (may (ala'at high
end of scale).

15 /ff‘15 2 M
Subdptimal

Gravel, cobble, and

boulder parlicles aire 25-

50% strrounded by fins

sediment.

15 14 113 2 11
Subopt(ma!

Only 3 of the 4regimes

present (if fast:shallow

s missfdg, scors lower

than If missing other

regimes).

i5 14 13 12 11

. Marglnal
20—40%;:1 R 6F stablé

frequelnny dlsiurbed
of relnoved,:’

i6 8 8 7 6
Marglnal

Gravel, cobbls, and

boulder particles are 50-

75% surrounded by fina

sediment.

109 8 1 6
Marginal

Only 2 of tha 4 hahitat

reglmes present (if fast-

shallow or sloyr-shallove

are missing, score fovw).

Poor
Less {hah 20% stabla
hablra(, Tack; ofhabllat is
ubvlous, subs[rala
tiristable’ at lacklng

5 4 8 2 1
Poor

Gravel, cobible, and

boulder parfilces are

more thatd 15%

surrotnded hy fine

sediment.

5 4 3 21
Poor

Dorainatéd by 1
veolcllyldepth reglne
{usually slov-deep).




4, Sediment Optimal
Deposltion Little or no enlargement
of Islands or polnt bars

and less than 5% (<20%
for ;ov~gradient
;élreams) b {he hottom
affecled by sédimerit
deposltion.

SCORE

20 t9 18 17 16

s,

Optimal

Waler reaches base of

hotl lovier banks, and

minlmal amount of

channel substrale Is

5, Ghannel Flow
Status

exposed.. .
~ SCORE 20 19 18 17 16
8. Channel Alteration Optimal

Chaannelizallon or
dredging absent or
mlnlmal; siream with
normat patfer,

20 19 18 17 16
Optimal
Occurrence of riffles
relalively frequent rallo
of distance biw, riffled
divided hy width 6F the
slreain <711 fgenérilly 5
1o 7): variely of habltats
fkey. In st amis where

SGORE
7. Frequency of Riffles
{or bends})

placement ofb ders
orolher[args, natura!
obstructlon is lmportant

SCORE 20 19 18 {7 46

8. Bank Stability Optimal

{score each hank) Baniss stable; evldence
of eroston or hank

failure absent ar

rallmal; litfte polential

forfu(ure problems <
5% of barik affecled.

SCORERE 10 3
SGORELB 10 9

9. Vegetative Optimal

Protection (score each More than 90%

hank)

vegelalion; frcliding’
{reés, understory
shrubs, or nen‘ivoady
macrophyles; yegelative
d xsrupuon 1hrough
grazing of mowing
minimal or riot evident;
almost afl planls
allowed to grow
. ) naturally.
SCORERB 10 9
SCORE IB 10 9
10. Ripariaf -Oplimal
Vegetative Zone Width width of riparian zone
{scoré each bank) >18 in; human acliyities .
(i.é, parking Tots,
roadbaedls, clear cu(s,
lavins, or craps) havc
nolimpacted Zokhs,

{0 9

SCOKE RB
10 @

SCORELB

Suboptimal
Souie nev increasea In
bar formation, mostly
from gravél, sand or

fine sediment, 5-30%5 (20-

50% for lovi-gradlent) of
{he bollom dffected;
slight deposltiofn In
pools.

15 14 13 42 11

Suboptimal
Water fills »75% of the
avallable channel; or
25% of channel
subs(ra(e Is exposed

45 14 13 1z 1
Suboplimal
Soma channelizallon
present, usually ln areas
of brldge abulements,
evidence of past
channgelization, Le,,
dredging, {greater than
past20yr)may he
present, biif recent
channelizafion Is not
present
i5 14 13 12 @
SubopUmal
Occurcence of rifilés
Infréquent; distance
htw, riffles divided hy
the width of(he slreain
Is btw. 7 {515,

15 14 3D

Suboptimal
Modérately stable;
lafraquent, small areas
of erosfon mosily”
hiealed over. 5-30% of
banlcin reach has areas
of eroslon.

8 7 6

8@ 6

Suboptimal

70-90% ofslraa \bank

dasrup llOl’l avident bit
not a{fec(mg fu!lplant
growth pofential fo any
great extent; more {han
one-half of the polential
plant slubble helghl
remalning.

# 1 o6
&7T 6

Suboplimal
Width of rlparian zarie

1218 m; human acllvites

have Impatled zone
only minlmally.

Marginal
Moderate deposition of
new gravel, sand or fine
sediment-oriold dnd
neve bars; -3050% (50-
80% for fovr-yradlent) of

@ s 8 71 6

Marginal
Waler fills 25-75% of thé
avallablo chanael,
andfot riffle Substrates
are mostly exposed.

1 9 8 ¥ 6

Marglnal
Channelization may he
extensive; emmbankments
or shoring slrucéuras
presont on hath hanks;
and 40 - 80% of stroam
reach channelized and
distypted.

1089 87 06

Marginal
Occaslonal iifile or
bends holloki soptours
provIde sibme habital;
distance biw. fifflés
divided by thé wldth of
the stream Is bivn, 1510
25,.

0 5 8 2 &
Marglnal
Moderately unstaile, 30+
60% of bank In reach
has areds of erosfon;
high erbsion polental
durlng floods.

&4 3

5 4 3

Margrnal

50. 70% of the sfrean
bank suri'aces covered

closely cropp U
vege!aﬂon common,
lass thén ona-half of the
pofential plant Elutbhle
fretght rémalnliid.

5 4 3
§ 4 3
Marglnal

Wldth of riparlanzone
6-12 m human acilviteid
have Impacied zonea
great.deal,

Poor
Heavy deposifs of fina
materlal, Increased bar
devefopmenf‘ rrota thar

50% (80% {dr lovr-
gradicnt) of the botfom
changing frequent(y,
poals almost absent;

5 4 3 2 1

Poor’
Very litile water In
chananel and mostly
present as standlng
pools.

5 4 3 2

Poor
Banks shored with
gablon or cement over
80% of the stream reach
channellzed and
discupled, Insiream
habl{at greally altéred oy
removed enlirely,

5 4 3 2 1

"Poor
Generally all flat water
or shallow iTHles: poor
habitat; distante blw.
rifiles dividied by tho
vidth of thie strear (s a
ratlon of >25%.

5 4 3 2 1
Poor

Unstahle; many eroded
areas "raw" areas

2 1 6
21 ¢
Poor

Less than 50% of the
slream bank ugfaces
ed b

hee re}noved t05 i
orf legs In average

slibhle he!ghf
2 1 0

2 1 o0

- Pooi

Width If ripatian zong
<G nt; ltile of no
riparlan vegetafion due
to human activities:

0 SCORE

NN




Benthic Mdcroinvertebrate Field Dafa Sheet (front)
Land Use

Statlon 103 11 99, O1-BRFRZ Ecoreglon:

Fleld Team} JEB, %Wg SurveyReason: _Rie. Meonitoring Start Thae: @’%

Stream Name:  Bopacioo, Farly Locatlon: j%u covde Aoy ol cove Finish flmes {2 :50
ONoys

Date: Qrdeiz Latitede; 3 7.0001 Longltude: B2, 72237

Stream Physicochemical

=

pH:

Instrumant B numbe {g YST-KEA
Temperauges __/%.3 Conductiw fy. § Sélo  uSlom
Dissolved Oxygen: é:a& 2.8% mgll Did lislrument pass all post—cahbrat!on checks? ¥
If NG - vililch parameler(s) falled and action i@H OuUtl-~- o.29

-Benthlc Macrolnvertebrata Collectlon

(@it}

Rultl Habl(at

(Logs, planls, ele)

Wethod tised {clrcla one) ngle Halltat
Riffle Quality  (circla one) < Foar Nona )
Habltats sampled  (clrcle ona) Banks Vegelallon Area Sampled  (sq.m.): o
#Jabs s &
Weather Obhservations
Gurrent Weather  (chola ong) Rain/Snow Foguay
Recent precipitation (clrele one) Raln Storms: Other . e
Stream flow (clrcle one) . Above Normal Flodd
b - ! < ¥
PSR EANE WATERSHED LOCAL WATERSHED FEATUREES:
* 7 Predomlnant Surroundm;zlmnd Use;
Stream Width o ft
RangzofDepth .o fi @Surﬁlcc Mining 8 Canstruétion @Forest
Average Vc(ocuy f/s  @Deep Mining 8 Comimereial & Pasturc/Grazung
Dischargs efs  Boil'wells 0 Industrial & Stlvicilore
" Est. Reach Leugth @ Land Disposal 0 Row Crops 6 Urbaii Riinsf#Storm Sewers
Hydraulic Structures: Stream Flow: _ Stream Type:
8 Dams 8 B}idge Abutnienls 0 Dy 0Pooled 6Low ©@Normal @Percnmal 8 Intérmittent
.8 Island & Waterfalls 8High 8 Very Rapid or Torrential B Ephepeal 0 Seep
. Other ) .
- Riparian Vege(ghon: Dom Tree/Shrub Taxa _mepy Cover ‘Channef Alterations:
Damindle Type: DNNRE O Fully Shaded (75-100%) 8 Dreilghiz
§Tices  HShrubs 'E}{}} o 6 Padially Shaded (50: -15%) 9§ Chanuelization
-8 Grasses @Herbnceous Qe manle @Panially Exposed (25-50%) (6Ful{ @Partial)
Number of straia_5 LA Mapie OPully Exposed (0-25%)
Substrate OEst. 0P.C. Riffle_30 % Run_ 2O % Paol_ O C i/
HighGradiént Habltat Data Sheet

Optlmal
1, Eplfaunal
Substrata/AvaHab!e favorab]aforcprauna
Cover coloiil zation and fish cover;
m‘!onsnags,submerged
logs, undetcut anks, Eobisla

or ofher sfalile biabitat and at presense of 2
slagata aflowy full colonlzation subsirate Ja i

Subopfimal

Grealerthen 70% ﬁfsubslrale 40-70% mis ofslable fabftat;

well edifad forful!

colonfzation puf,egg]d.l,-
adequate habftal for
malnlenancabf Sp!

fotm ufnew

polentis! {ie. logsfsnags thal " fall, but ot yet pisgered for

are’not nav fall aned not
franlent).c
» SCORE 20 19 18 17 48
2. Embedcledness Optimal
Gravel, cobhle, and
houlder parlicles are 0-
25% surroundad by fine
sediment. Layering of
co-bble provides
diverslly of niche space.
Z6 18 18 17 16
O plimal
CovarAll four
velocliy/depth reglnies
present (slow-tdeep,
slow-shallow, fast-deep,
fast-shallow). Slow Is
<0.3 in/s, daep Is 0.5
200 19 18 17 16

- :SCORE
3. VelotltylDepih
Regime

SCORE

cohnzatlon (may(ale at hiph

end of scale).

15 (A 13 42 11
Suboptimal

Gravel, cobble, and

boulder parlicles are 25-

50% stirrounded by fine

sediment.

s .

15 14 43) 12 11
Suboptimal

Only 3 of the £ regimes
present (if fast:shallow
Is misstag, scoré lowver
than If missing other
regimes).

15 14 13 12 11

f'requenuy dlsturbed
of removed,

ic 9 8 7 6
Marglnal

Gravel, cobble, and

boulder particles are 50-

75% surfounded by fine

sediment.

10 8 8 7 &
Marginal

Only 2 of ha 4 habitat

regimes presenl (if fast-

shallow or slov-shalloy

are missing, scora low),

S5

rd s N
/iajs 8 7 8

Poor
Less {han 20% sfable
hablfat, Tack nfhabl(at is
obvlous, subs(rata
unstablé or lacklng.

5 4 3 2 1
Paor

Grayel, cobble, and

buuldcr parfilces are

more thatd 75%

surrotinded by fina

sediment.
5 4 3 2 1
Poor

Dominatéd by1
veolcllyldepth reglma
{usually slove-deep).

5 4 3 2 1



[199.01-Barg

(W]

i

4. Sediraent
Deposition

SCORE

5, Channel Flow
Status

SCORE

8, Channel Alteration

SGORE
7. Frequency of Riffles

{or bends})

Optimal
Little or no enlargement
of Islands or point bars
and less than 5% (<28Y,
for [;ov-gradient
s{reams) bf {he bottom
affected hy sédimert
deposltion,

20 f9 13 47 1s
ns.
Oplimal

Waler reaches hase of
hoth lovrer hanks, and
minlmal amount of
channel substrale Is
exposed.
20 18 18 17 A6

Optlmal
Channelization or
dredglag absent or
minlmal; siream with
normat patler,

20 19 18 17 16
Optimal
Occurrence of rifflos
relatively frequent rallo
of distance bhw, riffled
divided hy width 6F the
sfreaim <731 *genérilly &
fo 7): varlely of hablfats
ffkey. In Streams’ where

placéineiit of bpulders
orother large, riatutal
obstructlon Is Important

BCORE 20 1o {8 47 16

8. Bank Stabllity
{score each hank)

SCORERB

SCORELB
9, Vegetative

Protection (score each More than 90%

bank)
SCORERB
SGORE LB
10. Riparian

Vegetative Zone Width

{scoré each bank)

SCORERB
SCORE LR

Optimal
Banks stable; avidence
of eroston or bank
failure ahsent ar
minlmal; little potential
forfuture problems. <
5% of barik affecled.

10 9
i0 9
Optimal

vegeial!on, Ticliding
{reés, understory
shrubs, of noniwoady
macrophyles; vegetative
disraption !hrough
Jrazmg of lT]O\‘IlﬂQ
minimal oy riaf evidént;
almost afl plants

allowed to qrow
naturally.

10 9

0 9

-Oplimal

Width of riparian zone
>18 in; human aclivities
(1.6 parking lois,
roadbasds, clear- cu(s,
lavins, or crops) have
notimpacted Zoge.

10 9
10 &

Suboptimal

Sonie nev increase In
bar formation, mostly
from gravél, sand ox
fine sediment. 5-30% (20-
50% for lowgradlent) of
{he bol{om affecied;
slight deposltion’In
pools. .

15 14 13 12 AP

Suboptimal
Water fills »75% of the
avallable channel; or
25% of channel
stbstialeIs exposed.,

(@ 14 13 12 11
Suboplimal
Some channelizallon
present, usually ln areas
of bridge abutements;
evidence of past
channelizaliori, 1, €,
dredglng, (greafer than
past20yr)may be”
present, hiit recent
channelizafion Is not
presem‘
5 # B 12
SubopUmal
Ogcurrence of rifilés
Infrequent; disfance
bt rifffes divided hy
the wdth of the slrear
Is htw. 7 10°15.

12 1

Subophmal
Modéralely stable;
Infrequent, smalf areas
of eros{on moslly
healed ovet. 5-30% of
bank In reach has areas
of eroslon.

8 7 Li/
@1 6
Suboptimal
7U<90% of slr

v A“.
dlsruphon evident bl
not affecting full plant
growih potentlal fo any
great extent; more than
one-half of the patential
plant slubble helght
remalning. :

Suhopumal
Width of riparian zorie
12-18 m; human actlviles
have Impacled zone
only mlnimally.

0 o
~ =

Marglnal
Moderate depositlon of
new gravel, sand or fine
sediment oriold dnd
new bars;-30-50% (50-
B0% for low-gradient) of

0.9 8 7 ©

Marglnal
Waler fills 25-75% of the

avallable chanael,
and/or riffle substrates
are mostly exposed.

10 9 & 7 6

Marglnal
Channelization may he

exlensive; embankiments

or shoring slruc!ures
present on héth hanks;
and 40 - 80% of stream
reach channelized and
disrupted.

10 8 8 7 6

Marginal
Occaslonal iifile or
bend; hollots goh tours
pravide sdome habital;
distance btw. ilffles
divided by (hé wldth of
the slream s biv, 15 {o
25..

10 8 8 7 &

Marglnal
Moderately upstahle, 30-
60% of biank in reach
fas areas of erosfon;
high erpsien potential
dirlng ﬂaods.

54 3
5 4 3
Marglnal

50 70% of (he sfreaiiy
bank surfaces covered
byvegetauon, .
dlsrupl(on obvious;
nalches of bafe sul[or
clgsely cropned
végeldtion comingii;
less thén ona-half of the
potenual plant slutbhle
frelghf rémaltnind.

5 4 3
5 4 3
WMarglnal

Width of riparlenzone
§-12 m; human astiviteid
have Impacled zone &
greal deal,

Ry
b
@ co

[

Poot
Heavy deposits of fine
matedal, Increased bar
devefopment‘ triore thar
50% (80% (o lovs-
gradient) of the bollom
changing frequentry,
poals almost absent,

5 4 3 2 1

Poor’
Very litle water In
channel and mostly
present as standing
poals,

5 4 3 2 1

Poor
Bariks shared with
gablon or cementover
80% of the stream reach
channslized and
distispled, Insfreari
habl{at greally altered or
rémoved enlirely,

5 4 3 2 1

“Poor
Generally all flat water
or shallow t]fflas: poor
habltat; distante hlw,
rifiles dividied by the
vidth of tfie strean [s g
ration of>25%.

5 4 3 2 1
Poor

Unstahie; many eroded
areas "raw" areas

2 1 6

2 1 @

Foor

Less than 50% of fhe
s(ream bink surl’aces

covered by vege(ahon,
dlsrupllon'ofstream

ed
hean remOVed 65 cm
or lessin average

slubble helghf
2 1 ¢

2 1 0

- Poor

V{idth If ripaidad zone
<6 m; Hiille of no
riparlan vegetalion due
to human acllvities.

NN
Y

SGORE




Benthic Mdcroinvertebrate Field Dafa Sheet (fiont)
Lend Use

Ecoreglon:

Yivon o,

Statlon ID; 1189, O ¢
Fleld Tearn: SED, BB SurveyReason: _Rie. Mloaitondn .- Start Times [RECH
Stream Name:  Bonicing Fort Locatlon: A4 ocen™ 2o b b ol Flnish Tlmes .~ }3 2 25
o
& codl cand Atodks
Date: Yrdsiz Latitude; S, 92557  Longltudes €2.124922
Stream Physicochemical
“Instrumant [D nunibeg Ye1-FRO pH: 2. 8%
Temperatutes __| %»_,_Ga Conductivify: {72 uSlom
Dissolved Oxygens: 297 mgll Did Inislrument pass all post-calibration checks? YI@ o
1f NO - which paramelei(s) failed and action g Ul = .38

Benthic Macroinvertebrate Collectlon

Nulti’ Habltat

(Logs, planis, ele)

Methad Used {clrcle one)
Riffle Quallty {circle one) Roor None .
Habltals sampled {clrcle one) Banls Vege!al(on Area Sampled  (sq.m):
#jabs Zmd
Weather Observations
GurrentWeather  (clle ane} < Q(oudy ) Glear Rain/Snow Foggy
Recent previpitation  {clrele one) Clear Srowers Raln Storms olier . s
Stream flow (clrcle one) Low o Above Normal Fload
!
gEi?ggﬁg“ATﬂRs”ED LOCAL WATERSHED FEATUREES;
Predotfnniit Surcosnding Land Use’
Steam Widih 1€ ft
Rangs of Depth 3 35 n @ Surfuce Mining 6 Canstruction §Forest
Average Velocity fi/s - &Deep Mining 8 Conwuergial & Pasture/Grazmg
Dischargg ey FoilWells 8 Industrial @ Silvicitlore
" Est. Reach Length @ Land Disposal B Row Crops 6 Urhaif Riingft#Storm Sewers
" Hydeaulic Structures: Stream Flaye: St_rea_nm:z_e: ’
8 Dams @ Bridge Abutmen(s 0 Dy 8Pooled OLow  ©Normal @Pacconial” @ Inérmitient
.0 Island 6 Walerfalls BHigh. 8 Very Rapid or Torrential b Ephemeral 0 Seep
. 6 Other - .
- Riparian Vegetation: Dom. Tree[Shrub Taxa _Canopy Cover ‘Channet Alterations;
Dominate Type: Bighve B Fully Shadcd (75-100%) 6 Dicilgig
®Trees  @Shribs b\g,&%kﬁ @Pamaﬂysh'ldcd (50-75%) 6 Channelization
0 Grasses @Herbaceous wmw © Partially Exposed (25-50%) (6Ful] BPactial)
Number ofslrata_& BFully Exposed (0-25%)
Fod .
Substrate OFsL. 0P.C. Riffle_ 55 % Run_0) % Paol_o %
HighGradient Hahltat Data Sheet
Poor

1, Epifaunat
5 ubsirate/AvaHable
Cover

‘ SCORE
2. Embeddadness

- SGORE
3, Véloclty/Depth
Regime

SCORE

Optimal -

Suboptimat

Grealer thén 70% of subs(cale 40-70% mls ofslable habttat;

f avorab!a for cpifaina
co'onlzatuon and fish gaver;
mix ofsnags, submerged
logs, undsicut banks, coblsls
or olfier stable Fabifat and at

slagata aflow full culonfzatlon subslrate In

well siitad forfu)!
coldnfzation patentlal;
adequate hab{lalfor
malnlénaﬁca of pc u!allons'
presenss.

forin ofnew

polentist {16, lagslsnags fal " fall, butno(yetpreparod’for

aranot naw fall and not
fraffsent).c
20 19 18 1z 16
Optimal
Gravel, cohhle, and
haulder parlicles are 0-
25% surroundad by fing
sediment. Layering of
cabble provides
diverslly of niche space,
20 19 i6 17 16
Optimal
CaverAll four
velociiy/depth reglmes
present (slow-tleep,
slovr-shallow, fast-deep,
fast-shallow). Slow Is
<0.3 mfs, deep Is 50,5
200 19 18 17 16

cahnzallon {may fals at Bigh
end of seale).

AF 14 13 12 1
Suboptimal

Gravel, cobhble, and

boulder parlicles are 25-

£0% surrounded by fins

sadiment,

15 A3 13 12 11
Suboptimal

Only 3 of tha 4 regimes

present {if fastshallow

Is misstng, scoré [oyrer

than If missing other

regimes).

45 14 13 42 1

i Marglna_l
20—40‘7 i éfélab’lé

frequenlly Istarbed
of removed.

i60 9 8 7 @
Marglnal

Gravel, cobbls, and

bouldcr particles are 50-

75% surcounded hy fine

sediment.

i0 9 8 ¢ &
Marginal

Only 2 of tha4 habjtat

reglmies present (if fast-

shallow or slovr-shalloye

are missing, score low),

i0 9 8 7 6

Lesa (han .’20% stabla
habffaf,lacl fhahltatis
obvlous, 51l stra[e
tnstablé aof lack!ng.

5 4 3 2 1
Paor

Gravel, cobble, and

bouldcr patlilces are

more thatr 15%

surrotiaded by fina

sediment.
5 4 3 2 1
Poor

Dotnlnated by'1
veololly/depth reglne
(usually slov-deep).

g 4 3 2 1




4, Sediraent
Depositlon

SCORE

5, Ghannel Flow
Status

SCORE

8. Channef Alteration

SCGORE
7. Frequency of Riffles

{or hends})

Optimal
Little or na enlargement
of Islands or polnt bars
and less than 5% {<20%
for [;ov~gradient
Streams) bf tha hottom
affecled by sedimerit
deposliion.

20 t3 18 17 16
nfs,

Optlmal
Water reaches base of
both lovier hanks, and
minlmal amount of
channsl substrale Is
exposed,
20 1a 18 17 16

Optimal
Channelization or
dredging absent or
rlnlial; siream with
normatl patter,

20 19 18 17 16
Optimal
Occurrence of riffles
relalively frequent rallo
of distance biw, riffled
divided by width of the
slreain <7i1 fgenérilly &
10 7); varlefy of hahlfats
ifkey. Jn s(reams where
rifiles aré tontiiuotis,
placéiner i of b uldeis
orolher [args, natural
obsfrucllon Is lmportan(

SCORE 20 19 18 17 18

8. Bank Stabllity
(score each hank)

SCORERB

SGORELB
9. Vegetative

Protection (score each More than 90% oftha

bank}
SCORERB
SGORE LB
10. Riparian

Vegetative Zone Width

{score each bank}

SCORE RB
SCORELB

. Optimal
Banls stable; evidence
of eroston or bank
failure absent ar
ralnlmal; liffle poléntial
for fu(ure problems. <
5% of barik affected,

i6 9
10 9
Optimal

vegeia(lon, iric
frees, underslory
shrubs, or nondivoady
macrophytes; vegefative
dlsruplion through
grazing or mowing
minimal or nof evidén!;
almost all planls

alfowed to qrovs
nalarally.

i0 8§

0 9

-Oplimal

Width of riparian zone
>18 i human aclivities
(1.6, parking Tots,
roadbasds, clear- -cuis,
lawns, or crops) havc
nollmpacted ZOIG.

10 a:
0 9

Suboptimal

Sonte nevs increasa In
bar formation, moslly
from gravél, sand or
fine sediment. 5-30% (20-
50% for Iow—gradlent) of
{he holtom affec{ad;
slight deposition In
pools.

15 14 13 1z 11

Suboptimal
Waler fills >75% of the
avallable channel; or
25% of channel
substralels exposed.

A% 14 13 12 1
Suhoplimal
Somo channelizallon
present, usually In areas
ofbrldga abu(ements,
evldence of past
channellzaliofi, 1.e,,
dredaing, {greater thap
past 20yr) may he
present, bt recent
channehzahon Is not
present
15 44 13 {21

SubopUmal
Occurcence of rifilés
lnfrequen[, distaiice
bive. riftles divided hy
the yildth oflhe slreain
Ishtw. 74615, -

1514 41 12 D

Subophmal
Modsrately stable;
Infrequent, small areas
of eroslon moslly
healed ovet, 5-30% of
banlcIn reach has areas
of croslon.

8 7 (&
8 (D &
Suhoptimal

70+ 90% ofstr

dnsruphon evrde t
not affecti ng fuuplant
growih pofential fo any
great exten{; more than
one-half of the polential
plantsiubb!e fhelght
remaining. ’

&7 6
BT 6
Suhoplimat

Width of rl parlan zotie
1218 m; human acllvites
have Impaéled zone
only minlmally,

7 6
i 6

&
®

Marginal
Moderale deposition of
new gravel, sand or {ina
Sediment oniold dnd
new bars; 30-50% (50~
80% for love-gradient) of

108 8 G0

Marginal
Water fills 25-75% of the
avallable channel,
andfot riffle Substrates
are mostily exposed.

0 9 8 7 6

Marginal
Channelization may he
exfensive; embankment{s
or shoring struclures
present on b6th banks;
and 4G - 80% of sfream
reach channellzed and
disrupted.

1% 8 8 7. 6

Marginal
Occaslonal iifffe or
henidl; bolfoki sontours
provide sdbme habital;
distance’ btw. ilfiles
dlvided by thé width of
the stream Is bivi, 1510
25,

0 5 8 7 &
Marginal
Modarate!y upstable, 30-
60% of bank in reach
fhas areas of erosfon;
high erbsien polential
durng ﬂoudsA

54 3
5 4 3

Marglnal

50 70% of the sfreany;
bank surf‘aces povered
by vegetation?
disrdption obvrous,
patches of bate soll or
clasely cropped
vege!allon common,

polential plant s(ulbble
helghf rémalnirig.

5 4 3
5 4 3
Macginal

Width of riparlanzons
612 m; human activiteid
hdve impacied zone a
greaf deal,

©o o

NN

Poor
Heavy deposits of fina
mateclal, Increased har
development; iriore thari
50% (80% [ar [ow-
gradient) of the botfom
changing frequentfy,
pdols almost absent,

s 4 3 2 1

Poor’
Very little water In
channel and mostly
present as standlnyg
poals.

5 4 3 2 1

Poor
Bariks shored witfe
gablon or cement over
80% ofthe slream reach
channeliZed and
dllsripted, insfreant
habl{at greally altered or
removed entirely

5 4 3 2 1

"Poor
Generally all flat waler
or shallow rIfﬂe sipoor
habltat; distante biw.
rifiles dividied by the
widih of lfie stredni{s a
ratlon of >25%.

5 4 8 2 1
Poor

Unstahle; miany eroded
areas "raw" areas

21 @
2 1 0
Poor

Less than 50% of {he
s(ream bk strfaces
covered by vegeiauun,

beén rémoved 10\5 cm
of less In averags

slibble herghf.
2 1 0

2 1 @

- Poor

Width if tpatian zona
<G w; lltile of no
viparian vegetalion due
to human activities.

1 0 § o e
10 SCORE L




Benthic Mdcroinvertebrate Field Data Sheef (ffont)
Land Use

T
Y mgz‘% o

Statlon ID; NG9 01 B @iy Ecoteglons ,
Fleld Team: SER, BB Survey Reason: [Rjey. I %%“’%}g“ N Start Time: 9.9
Stream Name:  { pye el Locallon; SO0 oy {a & NevA FinshTimez  {2: 28
Date: qrdgse Lalude; 24 05529 Longitude: 22 71044
Stream Physicochemical
Instrument 1D nurmiber: ST-PRO pH: i
Temperatures 2i. O &;Ga Conducllwty. & 59 uSlm
Dissolved Oxygen: 2.7 mgll Did Islrurnent pass all post- calibration checks? Y/@
1 NO - wihich parameter(s) failed and action P H OWi=o -%B,

Beﬁthic Macrolnvertebrate Collg tlon

Multl Habltat

{Logs, planls, elc}

Method tised {clrcle one) {Rilfle)
Riffle Quality  (clrela one) Marglnal “<Poory Nona .
Habltats sampled  (cirele one) Snags Banks Vege(al(on AreaSampled (sqm} . .
#Jabs - G2
Weather Ohservations e
GurrentWeather  (clrcls ang) gloudy Clear RainfSnow ~ Foggy
Recent pretipifation  {elrele ong) Clear Showers Raln Storms Oljirer s
Stream flow  (clrcle one) Low Above Normal Flogd
‘) ]
A ATERSHED LOCAL WATERSHED FEATUREES:
Prcdomlnaut Surroundmz Land Use:
StreamWidth _i= i
Rfmg\, OfDeplh 2.0 R %Surﬁm M}mng 8 Canstruétion @Forest
Average Velocity  ___ fils @ Deep Mining 8 Conwuiergdal 8 Pastdre/Grazing
Discharge cfs  BoilWelis 6 Industrial 8 Sifvisilore
" Est. Reach Length @ Land Disposal B Row Crops 6 Urbaii Runoff/Storm Sewers
Hydraulic Stractures: Stream Flow; ,St_rg_@_m_l‘xng:_’ i
9 Dams @ Bridge Abutmenls 0 Dry OPooled OLow  &Normal GPecnnial 0 Intérmittent
. 0 Island 8 Waterfalls 8High 8 Very Rapid or Torrential b Ephcme(al 0 Seep
6 Other ) .
- Riparian Vege(ahon: Dom TreelSituh Taxg Canopy Cover “Channel Alterations;
Dotninate Type: %mﬁ&; O Fully Shaded (75-100%) 6 Dreflghiz
®Tices  EShrubs Bamipls @Paclially Shaded (50-75%) 0 Channelization
8 Grasses @Herbaceous Buckeve “B.Partially Exposed (205-50%) {6Fuli BPartial)
Number of strata i Sycmmsr J OFully Exposed (0-25%)
Substrate OBEsl. 0P.C. Rilfle ) % Run Paol &0 %
HighGradient Hahltat Data Sheet '
Optlmal Subopflmal Marglnal Poor
Less {liah 20% stable

4, Eplfaunal
5 ubstrate/AvaHable
Gover

favorabla i’orcpl{auna

co’onlzatmn and fish avery
X oanags,submerged
logé, Undaisub anks,
or olher sfabfe b

slagaita allowfull cclonlzahon subslrate In §

Grealar than 70% Efsubs!ra!e 40-70% mly ofstable frabtat;

well siiftad for: full
solontzation paEcnUnf
adequafe habf

fiolentlal (L6, logalsndgs thal "fall, butno!yetpieparecf for

are ot ngv fall and hot
tranfsent).c
SCORE 20 18 18 1¢ 16
2. Embeddaednéss Optimal
Gravel, cohble, and
houlder particles are 0-
25% surrounded by fing
sedinrenf. Layering of
cehble provides -
diverslly of niche space,
20 19 18 17 16
Optimal
Coverall four
velocityldepth reglmes
present (slow-teep;
slovrshallow, fastdeep,
fast-shallow). Slow s
<0.3 mfs, deepls 50,5
20 19 48 1r 16

o SGORE
3. Vélodlty/Depth
Regime

SCORE

cohnzauon {may (ala at Blgh
end ofseala). *

“15\,\14 13 12 1
Subopnmal

Gravel, cobble, and
boulder parlicles are 25-
50% surrounded by fine
sadiment.

15/1% 13 12 11
Suboptimal

Only 3 of tha £regimes

present (if fast:shallows

Is missfag, scoré lower

than If missing other

regimes).

i5 14 13 12

20:40% firix OF stable

frequenuy dlslurbed
of retnoved,”

i0 9 8 7 &
Marglnal

Gravel, cobble, and

bouldcr particles are 50-

75% surcounded by fine

sediment.

108 8 ¢ 6
Marginal
Only20f1h=4habrtat

regimies present (if fast
shallow or slow-shallov
are wissing, score low),

i 9 8 7 &

habltal, Tack ofhabl(a( is
obvlous, subs[rata
tristablé’ or lacklng.

5§ 4 3 2 1
Paor

Grayel, cohble, and

boulder patfilces are

ore thatn 15%

surrotinded by fina

sediment.

5 4.3
Poor
Doralnatéd by 1
veolctlyldepth reglme
{usually slove-deep],

2 1

5 4 3 2 1



4, Sedirent
Deposition

SCORE

5, Channel Flow
Status

SCORE
6. Channeal Alteration

SGORE
7. Frequency of Riffles
{or bends})

_  BCORE 2
8. Banl Stabllity
{score each bank)

SCORERB

SCORE LB
g, Vegetative
Protectlon (scote each
hanl}

SCORERB

SGORE LB
10. Ripariai
Vegetative Zone Wieth
{scoré each bank)

SCORE RB
SCORELB

Oplimal
Little or no enlargement
of Islands or polnt bars
and less than 5% (<20%
for l;ov~gradient
slreams) of (he hotlom
affecled by sédimerit
deposltion.

20. 9 18 17 16
nis.,
Optimatl
Waler reaches base of
holh lovier banks, and
minlmal amount of
channel substrale Is
exposed,
20 19 18 17 A6
Optimal
Channelization or
dredging absent or
mlalrhal; sfream with
normat patter,

20 13 18 1r 16
Optimal
Occurrence of rifflos
relatively frequent rallo
of distance btw, riffled
divided by width of the
slreaim <7;1 *genérilly 5
1o 7); varlety of hablats
K key. In streqms whére
rififes aré toptinugts,
placéinent of biulders
orother [aige, nalura!
obstructlon Is lmportant
20 19 {8 4% 16
Optimal
Banks slable; evidence
of eroston of bank
failure ahsent or
rlnlmal; liffle polential
forfu(ure problems <
5% of barik affecled,
i 9
io0 9
Optimal
tore than 90

% of thés

vegeia(lon
freds, underslory
shrubs, or noasivoody
macrophyles; vegetative
dlsruplion through
grazing of mowing
minimal or riof eviden!;
almost all plants

allowed to qrow
nalurally.

10 9

i g

-Oplimal

Width of diparian zone
>18 n; human aglivities
(i.6, parking Tols,
roadbands, clear- cu(s,
favns, or craps) have
notimpacted Zona.

10 ¢
10 (o

Suboptimal

Some new {ncreasea In
bar formation, mostly

from gravel, sand ov

fine sediment. 5-30% (20-

50% fot lov-gradlent) of
the bol{om affected;
stight depositiony In
pools.

15 14 13 12 14

Suboptimat
Water fills >75% of the
avallable channel; or
25% of channel
stibslralels exposed,

14 13 12 H

Suboplimal
Somo channelizalion
present, usually ln areas
ofbridge abulements,
cvidence of past
channellzahon, f.e.,
dredging, {greater than
past20.yr) may he
present, bif recent
channehzahon [s not

resent

i5 4 13 ¢

SubopUmal
Ogeurrence of rifilés
Infréquent; distaiice
biw, rlffles divided hy
the width of(he slreaim
Is btw. 7 {615, -

15 14 43 42 4

Subopﬂmal
Moderalely stable;
Infrequent, small areas
of ergsfon mosily’
healed ovef. 5-30% of
banlcn reach has areas
of eroslon.

8 7 &
8 7 G
Suboptimal

70-90% of slrod

dnsruphon évlden ut
not a{fechng fullplant
growth polentlal fo any
gregt extenl; more than
one-half of fhe polential
plants(ubble fielght
remaining. ;

g @ 6

5 &
Su thoplimal
Width of rlparian zorie
12-18 m; human actlviles
have Impaéled zone
only minimally,

& 7 &>
8 7 6

Marglinal
Moderate deposition of
new gravel, sand or fine
sediment oribld dnd
nevy bars; -30-50% {50~
80% for lovr-gradient) of

10 8(8 7 ¢

Marglnal
Waler fills 25-75% of the
avallable channel,
andfot tiffle substrates
are mostly exposed.

i 9 8 7 6

Marglnal
Channelization may he
exfensive; embankments
or shoring s(ruc(ures
presont on both hanks;
and 40 - 80% of sfroam
reach channelized and
disrypted.

10 9 8 7 6

Marginal .
Oceaslonal rifffe or
bend; hollok contours
pmvlde sdbme hahbital;
distange biw. ilfiles
divided by {hé width of
the slream Is hiw, 15 {o
25..

405 8 7 6
Marginat
foderately unsfahle, 30-
60% of bank In reach
s areas of eroston;
high erosien potential
dacdng ﬁoods.

&4 3
&4 3

Marglnal

50 70% of (he stream
bank surfaces covered
by vegetauon.

pa(c hies of bare SO" or
clusely cropjiéd
végelalion commoii;
less thén ond-half of the
po{enhal plant slulhble
fhelght rémaining.

5 4 3
§ 4 3
Marglnal

Width of rlparlanzone
6-12 m; homan atilvifeid
have impacied zone a
great deal,

& oy

Poot
Heavy deposits of tina
materlal, Increased bar
devefopment' friote thar
50% (80% {ar low-
gradlent) of the botfom
changing {requently;
pools almost ahsent

5 4 3 2 1

Poar’
Very litde water In
channel and mostly
present as standing
poals.

5 4 3 2 1

Poor
Hariks shored witl
gablof or cemenl over
B0% of the sleeam reach
channelized and
d!sruPEed Ins{reant
habltat greatly altéred or
removed onlirelys

5 4 3 2 1

“Poor
Generally all flat waler
or shallow ifffles; poor
habltat; distanGe hiw,
rifiles dividied by the
width of ffie strean Is &
ration of >25%.

5 4 3 2 1
Poor

Unslakle; many eroded
areas "raw" areas

2 1 @

2 1 0

Foor

Less than 50% of fhe

s(ream bank. surl'aces
covered by(vegetauun,

hank vegetdtlon I$ very
higihi vegetatjon has
heen’ ferioved 165 cm
orlessin average

shiibhle he!ghf
2 1 0

2 1 @

- Poof

Width if dpatian zona
<6 m; ditile or' no
riparian vegetation due
to human acl{viiles.

NN
PN
=}

SGORE




APPENDIX B:

TABLES



Table 1.

Quantitative listings of macroinvertebrates collected 04 September 2012 from six aquatic sample
sites for surface mine permit number 1101760 in Wise County, Virginia.

Order Family Fall 2012
BRFK-1 BRFK-2 BRFK-3 BRFK-4 BCPT-1 BPR-1
Ephemeroptera Baetidae 2 2 14
Isonychiidae 3
Plecoptera Chloroperlidae 1
Leuctridae 47 3
Peltoperlidae 1
Trichoptera Hydropsychidae 100 84 51 64 39 70
Philopotamidae 3
Rhyacophilidae
Uenoidae
Coleoptera Elmidae 2 2 6 2
Psephenidae 3
Diptera 1
Chironomidae 3 13 50 25 3 5
Empididae 2
Simuliidae 1 4 17
Stratiomyidae 1
Tipulidae 1
Odonata Cordulegastridae 1
Gomphidae 2 1 1
Megaloptera Sialidae 2
Decapoda Cambaridae 1 1
Annelida Oligochaeta 10 15 11 2
106 111 122 106 108 119




Table 2.

Table 3.

VSCI metrics calculated from the macroinvertebrates collected 04 September 2012 at six
aquatic sample sites for surface mine permit number 1101760 in Wise County, Virginia

. . Fall 2012
Family Metrics
BRFK-1 BRFK-2 BRFK-3 BRFK-4 BCPT-1 BPR-1
Taxa Richness 4 6 7 7 9 1
EPT Taxa 1 1 2 1 5 5
% Ephemeroptera 0 0 1.64 0 14.29 1.85
% PT - Hydropsychidae 0 0 0 0 5 45.4
% Scrapers 0 1.8 0 1.89 1.68 8.33
% Chironomidae 2.83 11.71 40.98 23.58 4.2 2.78
% 2 Dominant 97.17 87.39 82.79 83.96 73.11 79.63
HBI 5.9 5.95 5.93 5.91 5.39 3.03
VSCI 23.61 25.74 24.54 25.55 41.19 55.16

Physiochemical water data collected 04 September 2012 at six aquatic sample sites for

surface mine permit number 1101760 in Wise County, Virginia.

Parameter BRFK-1 BRFK-2 BRFK-3 BRFK-4 BCPT-1 BPR-1
Temperature (Celsius) 18.1 20 19.3 18.8 21 18.5
Specific Conductance (ps) 1338 1388 1366 1368 959 1140
pH *8.25 *8.4 *8.45 *8.33 *8.27 *8.29
Dissolved Oxygen mg/l) 9.1 8.9 8.88 8.97 8.47 8.47

* = Failed post calibration test




APPENDIX C:

GRAB SAMPLE ANALYSIS



